In vivo activation of aflatoxin B1 in C57BL/6N mice carrying a human fetus-specific CYP3A7 gene.
The in vivo activation of aflatoxin B1 (AFB1) was assessed by using two transgenic mouse lines, M2 and M10, in which the human fetus-specific CYP3A7 was expressed in the kidney (M2) and the liver (M10), respectively. Male mice of 8 weeks old from these two lines were treated with a single i.p. injection of AFB1 (4 mg/kg body weight). AFB1-N7-guanine adduct was quantified by high-performance liquid chromatography. DNA damage was measured using the alkaline elution technique 2 and 6 h after AFB1 treatment. Administration of AFB1 resulted in a significantly higher level of AFB1-N7-guanine in the livers of M10 transgenic mice compared with their nontransgenic littermates (16.5 +/- 4.2 versus 10.4 +/- 1.2 ng/mg DNA, P < 0.01). The level of this biomarker was also significantly higher in the kidney of the M2 mice compared with control mice (73.0 +/- 6.3 versus 50.2 +/- 9.5 ng/mg DNA, P < 0.01). Similar results were also observed with DNA damage expressed as normalized area above curve (NAAC) in the two transgenic lineages, e.g., NAAC values were significantly higher in the livers of M10 and the kidneys of M2 mice. A dose-response relationship of NAAC values was observed in the livers of M10 mice when treated with AFB1 at different doses ranging from 1 to 16 mg/kg body weight, whereas in nontransgenic mice, only slight but not statistically significant increases of NAAC values were observed. Both the mouse CYP3A11 and GST-Yc subunit were expressed at identical levels in these transgenic lines. The results of this study present further evidence that human fetuses are also under the carcinogenic attack of AFB1 as adults if exposed to this potent carcinogen.